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WHAT IS CLAIMED IS: 

1. An optical amplifier for amplifying, at once, 
multiplexed signal 1 light belonging tp a predetermined 
wavelength band, in which a plurality of signal light 
components having different wavelengths are multiplexed, 
comprising : 

one or a plurality of optical amplification 
sections each of which has an optical waveguide doped 
with a fluorescent material and amplifies the 
multiplexed signal light /by optical pumping of the 
fluorescent material; 

an optical pumping light source for supplying 
predetermined optical /pumping light to said optical 
amplification section / 

an optical filter capable of changing a gradient 
dL/dX of a loss L XdB.) with ^respect to a wavelength X 
(nm) in the predetermined wavelength band; and 

control means for controlling an optical pumping 
light output fryom said optical pumping light source 
such that licwit power after amplification has a 
predetermined / target value, and for adjusting a 
characteristic/ of said optical filter to adjust a final 
gain characteristic. 

2. An ampL±xier according to claim 1, wherein 
said optical f4^£ex^"*s^teris f ies 

L « a{\ - J*cT)+ b 



SEI 99-41 



(where kc (nm) an-d b (dB) are constants) in the 
predetermined wa^leng^h^5and an)* changes a ( dB/nm) to 
adjust the gradient dL/dX.. / 

3. An amplifier according to claim 1, further 
comprising a gain equalizer for compensating for an 
inherent wavelength^aependent gain of said optical 
amplification section. 

4. An amplifier according to claim 1, further 



/ 



comprising a/ wave number monitor for detecting the 
number of/ signal light components contained in the 
multiple: 



fed sic 



ia-1 light, and ^wherein said control 
means acTfusts the target value pi light power after 
amplification in accordance witls the number of signal 
light components detected by s^aid wave number monitor. 

5 . An amplifier acerording to claim 1 , further 
comprising - input ligjrt power detection means for 



detecting the light power input to said optical 
amplification section, and wherein said control means 



adjusts the gradient dL/dA, of said optical filter on 

/ 

the basis^of the detectj^n^resu-tt^ by said input light 
power detection me all s - 





64_ amplifier according to claim 1 , further 
comprising gain detec^tion^means for detecting a gain of 
said optica^^amplifix^ and wherein said 

control means adjusts^^trlie gradient dL/d)^ of said 
optical fil terpen the bas is of the detection result by 
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said gain detection means . 

7 . An yampli-f'ier^ according to claim 1 , further 
comprising / detection ' mean^ for detecting each 
wavelength and power ofr signal light components 
contained in the light output from said optical 
amplification section/ and wherein said control means 
adjusts the gradient dL/dX of said optical filter on 
the basis of po^wer deviation between two signal light 
components l^vins**-^shortest and\ longest wavelengths 
detected by said detection means 

8. An amplifier according to claim 7, further 
comprising read means for ^reeiding information related 
to the shortest and longest wavelengths of the signal 
light components in the^inultiplexed signal light sent 



together with the multiplexed signal light , and wherein 
said control means obtains the power deviation on the 
basis of the information obtained by said read means. 

9. An/ amplifier accord ing t o claim 1, further 
comprising/ ASE l^gnx level detection means for 




detecting atiASE light levels of .trie light output from 
said optical amplification section at each wavelengths 
outside two ends of the^p^redetermined wavelength band, 
and wherein said cpritrol means adjusts the gradient 
dL/dX of said OE^acal f iltej?— s-c^ETT^t a level difference 
between ASE l£Lqb£ — levels jietected by said ASE light 
level detection means-^lSecomes constant . 
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10. An amplifier according to claim 1, further 
comprising: 

detection m^sr^or ctetecting each wavelength and 
power of ^dTgnal light components contained in the light 
output from said optical/amplification section; and 

ASE light level detection means for detecting an 
ASE light levels the light output from said optical 
amplification section at each wavelengths one of which 
is shorter than the shortest wavelength and the other 
of which/is longer than t he l ongest wavelength both of 
which dfitee^fce^^by said detection means, and 

wherein said control means adjusts the gradient 
dL/dX of said optical filter so/that a level difference 
between ASE light levels defected by said ASE light 
level detection means becomes constant. 

. / 

11. An amplifier according to claim 10, further 
comprising read mecins for reading information related 
to the shortest/ and longest wavelengths of the signal 
light components in the multiplexed signal light sent 
together wjilth the^mrlTtiplexed signal light, and wherein 
said ASE light level jdetection means determines 
wavelengths to be ^-detected on the basis of the 
information obta-ined by said read means. 

12. J<h ampl ifier according to claim 2, wherein Xc 
of saa^-e^Tical filter*is set in the predetermined 
wavelength be 
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13. An amplifier according to claim 1, wherein 
said optical fil}?er comprises: 

a main ojzftical patja^diajcj^ guides the multiplexed 
signal ligh4— dlid is divided int/ first to sixth regions 
sequentially from an upstreanr side; 

a first sub optical^path which is arranged close 

x 

to the first and third regions of the main optical path 



so that optical coupling of propagation light occurs, 
is spaced apart/ from the seconi^efien of the main 
optical pattr so tjiajt-<>ptical couplingVof the 
propagation light does not occur, .and has a region 
corresponding to the second region of the main optical 
path, the region having a/length different from that of 
the main optical path,;^ 

a second sub^optical path which is arranged close 
to the fourth/and sixth rejgjLetrs^of^ the m^in optical 
path so thar optj-etffcoupl ing of the^propagation light 
occurs, is spaced apart from th'e^ifth region of the 
main optical path so J^^fc^optical coupling of the 
propagation light does not occur, and has a region 
corresponding tp / 'the f if th^reg-ton of Ltr^ main optical 
path, the re4ion^ka*ving a leng.th^if f erent from that of 
the main optical path,;^ 5 ^ 

a first temperature adjusting device arranged in 
at least od!e^o^---tiTe - ^second regiojilS^ the main optical 
path and the regj^on^^of^the first sub optical path, 
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which corresponds/o) the second region of the main 
optical pathr/cind 

a set ^nd ^elnperature adjusting device arranged in 
at least one of the fj~f€h region of the main optical 

"thBvsecond sub optical path, 



path and 



which cor 




fifth region of the main 



optical path. 

14. An optical amplification method of amplifying, 
at once, multiplexed signal light belonging to a 
predetermined wavelength band, in which a plurali/ty of 
signal light components having different wavelengths 
are multiplexed, comprising the steps of: 

guiding the multiplexed signal light yb an optical 
waveguide doped with a fluorescent material together 
with predetermined optical pumping light: and optically 
amplifying the multiplexed signal light; 

guiding at least one of the multiplexed signal 
light before amplification and that after amplification 
to an optical filter capable of ^changing a gradient 
dL/dX of a loss L (dB) with respect to a wavelength X 
(nm) in the predetermined wavelength band and adjusting 
the gradient dL/dX of the optical filter to reduce a 
wavelength-dependent gain the optical amplification; 
and 

adjusting an intensity of the optical pumping 
light to adjust light Lower after amplification to a 
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15- A method according to claim 14, wherein the 
optical filter satisfies 

L « a ( X - Xc ) -fc^5^ 7 

(where Xc (nm) and b (dB) are constants) in the 

/ 

predetermined wavelength .band and changes a (dB/nm) to 



adjust the gradient dL/dX. 

16. A method/according to claim 14, further 
comprising the s>tep of red^rclng inherent wavelength- 
dependent gai^f _ij^€he optical amplification using a 
predetermined gain equalizer. 

17. A method according to claim 14 , further 
comprising the step of ^detecting the number of signal 
light components contained in the multiplexed signal 



light and ad justing- the target value of light power 

/ 

after amplification in accordance with the detected 

/ 

number of signal light components. 



18. A method accord ing^-te— c^.aim 14 , further 
comprising the step^of ad justing y6he gradient dL/dX of 
the optjficaj^xfilter on the basis of light power of the 
multiplexed signal light ^before the optical 
amplification . 

19. A method according to claim 14 , further 
comprising the^step of ^cLd^tl^QSg the gradient dL/dX of 
the optica^f^ilj^ef^ on tj^e^asis of the gain in the 
optical amplification. 
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20. A method Recording to claim 14, further 
comprising the. step o£-^cfcl justing^ the gradient dL/dX of 
the optical filter' on the basis bf. deviation of light 
power between two different wavelengths detected in the 
predetermined wavelength banS of the light after the 
optical amplification. 

21. A method according to claim 20, further 
comprising the step/of reading information related to 
shortest and longest wavelengths of the signal light 
components in Jthe multiplexed signal light sent 
together with the multiplexed signal \Lght, and wherein 
the two different wavelengths are the/read shortest and 
longest wavelengths 

22. A method according to/claim 14, further 
comprising detecting ASE light levels of each of 
wavelengths outside two ends of the predetermined 
wavelength band of the light after optical 
amplification and/adjusting the gradient dL/dX. of the 
optical filter/so that a difference between two ASE 
light levels becomes constant^ 

23. / A meth£d^ac~cording to cla>m 14, further 
comprising the step of de^tectin'g^ each wavelength and 
power of signal light components contained in the light 
after the opticajj^amplif ication and detecting ASE light 
levels at ea*5h j^ay^el^nglfh^^ne^J which is shorter than 
the shortest detected ^wavelenq th and the other of which 
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is longer than the/longest detected wavelength. 

24. A method according to claim 23, further 
comprising the' stejb o^rfeading \nf ormation related to 
shortest anc/ IjMf^est wavelengths of the signal light 
components in the multiplexed/ signal light sent 
together with the multiplexed signal light, and 
determining two wavelengths to be ASE light levels 
detected, on the basis of the read shortest wavelength 
and longest wavelength . 

25. A method according to claim 14, wherein Xc of 
the optical filter is set and adjusted in the 
predetermined wavelength band. 

26. (a methodac,coi?din'g*"t o c"la«im 14, further 
comprising when a total transmittance in the 
predetermined wavelength band of the dptical filter is 
adjusted to a maximum value, adjusting the loss L to be 
substantially constant independently of the wavelength. 

27. A method according to claim 14, wherein the 
optical filter comprises^ 

a main optical/path which guides the multiplexed 
signal light anpr is divided into first to sixth regions 
sequentially/from an upstream— &ide*r 

a first sufc^optical path whiptf^is arranged close 
to the first and third rejgions of the main optical path 
so that optical j^tlpling of propagation light occurs, 
is spaced apkFf f rom^JJie-^econd region of the main 
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optical path so that optical coupling of the 
propagation light does not occur, and has a region 
corresponding to the second region of the main optical 
path, the regioj^ havijig— a— J^ength different from that of 
the main optic 

a second sub optical path which is arranged close 
to the fourth and sixth regions of the main optical 
path so that optical coupling of the propagation light 
occurs, is spaced apart from the fifth region of the 
main optical path: so that optical coupling of the 
propagation light does not occur, and has a region 
corresponding to the f i££.fe-~regidT>^of the main optical 
path, the £egipfr-'liaving a length ^different from that of 
the main optical path, and 

said adjusting the grajdient dL/dA, of the optical 
filter is achieved by adjusting at least one of a 
temperature in the f^rst sub optical path and a 
temperature in a yregion of the main optical path which 
corresponds tp^ the f irst suja^o^tical path, and at least 
one of a tefnpera£u**e in the^e^cond sub optical path and 
a temperature in a rejg-ion of the main optical path 
which cor res ponds'* to the second sub optical path, 




56 



